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(57) [£ft] 
5DNA, 

(1) ia©*y^^Ka»fe*^is*i/5*»ffi^^< 

(2) ^mj&&m&*.tc\zm<Dmmmmm*&ftTiz 

-So 




(2) 

1 

[#fFli#©$5ffl] 
•5DNA„ 

(1) 1 !) K^fc«$^5*itt^ 

(4) #C#«^W*fc^ffe©«Biai«5«H^-*#T{c 

[ft**2] tfrlEa^Kn-t^a y i^- I I 9 S 
JM*, TIE (A) Xtt (B) C^y/^fT?fc5r 
t tim. t T 3 If *J 1 1E«© D N A„ 

(a) mnmnmpm^- 2 tciai^r 5 / &em<d 5 
*>, il)75yssti~i 3 3^?>^57;y 
»e#i 3 * * sr. 

( b ) ia#i*©gB?ij#-s§- 2 £1*1-7 5 y msa^ij© 5 20 

4>ft< H7?ySSf 1~1 3 3d>e>#57 5y^IB 

(i) ~ (4) jcwiottjtft^rts^^^sr. 

[ft*^3] Tffi (a) Xti (b) CftDNA?* 
5fi*:S21Bgc©DNA 0 

(a) IB?iJ*©@E?iJ#-§-HcfE«©^S@S?iJ©5fe, 'P 
t£< 8 7~5 8 5^?>3&5i£«BB?iJS:* 
t5DNA„ 

(b) SB?iJ*©BB?iJ#-§-li'flH*©mSIB?!J©5^, '> 30 
bhMM&^l 8 7-5 8 5d»fe*5*&agayiJft-# 

tSDNAt^ by ^^^h^^Tf^^y^ 

XfSDNA. 

IiMt®4] lt*^l~3<OV^n^— W-|B«OD 
[flf*£5] ft*«l~3WV^^-^IB«OD 

[ft*« 6 ] |ft#£ 5 Gtt©^fnE^ft-«tt-t^|l 

L, ^©^Ift* 1 ^ ^ Kn^i?;x y >— I I^W?^ 40 

Kn^t-^ y V- I I ^^X^*<D— gBi;fcf4£gI3£-§g 
[0 0 0 1] 

&jffZ>?^<><?W («Tv ^V^ffft TChM- 50 
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2 

I 19>^<9Wi £fc(4 faVKn^yy-l 

fo5VM*m(c rchM-i u ra> 

yKn^yy^t TChMj iB&IEl-5r 
2>) Sra-KtSDNA 0£TF> TChM-I 

I I ©*fcfr8feKH"*-S. 
[0 0 0 2] 

[«6«©S«*JJ:tWSi|idJ»ftUJ:5i:-fS»IW] "f ?L 

«©*§&#©# (^#^©¥#ift#l4KK ) f*iteJ«M 

fcSW#i^©#*^:i3v^#ttfcmK*^ft»c-t: 
[0003] r ©— a©jgsie:*5v ^ri* ©tft/w^e 

Bf (igfk igf2) , wm&mmmmmj- (f 
gf> , mmmwwB? (tgf) , j***^*^*:*? 

Wc. #J;t[4\ ayKP^aDV-I (ChM-I) 
14, *#JWia©^ , t»'^*^y*>"&J«ftflEitL, DNA 

[0004] #*f©»*» #«*#geA©i&*iiaefc*5 

V^tt*1MMB©i|iJit, 5Mb«l6©»S*J*S-C*>6. 

#«***u&©i«*K:itts, ft#«ua^fflii, jwiu 

ft#5tt#«As6»6>©iaaiflaj!:i8V^TW:tt#ilwa©i|| 

[0 0 0 5] Peter J. Neamek [The Journal of Biolo 
gical Chemistry, Vol.265, No. 17, 9628-9633(1990)] 

*«©£«¥«>«te©#Wi::tt£oT^*v\, 
[0 0 0 6] *»M#fett5fel!i, ^ttfl-J: t)^Lfc c 
DNA7-f7"7!)-J:!)^ChM- II6?-Sr^tJ-i 

hM- I tt, SKSjlfc+ChM- I fciait?©ett«s*> 

*) . 

[0 0 0 7] $^{-*^K«-t>«, ^ChM-ISr, «t 




(3) 

3 

hM- Ilte^-fclWtU mfr&jLf>s*?ftt:JBM-i- 
Srtt^Lfc (WHW-138295) „ 
[0 0 0 8] ^WfiDChM- 

#c> chM- 1 1 raa^jsttSr^ri-sBijoH^©^ 
chM-i ih*u $ j mm^^m&^ 

5£Lfc (#M¥5-255398) „ ^©fttttt, ^#^©7° 
tCillTliChM- I t^?,toofc 0 b 

a»u chM- i i r*jfi*rtAiiiua©*ii«[iflwstt*# 

LTV^iV^-eChM- I i^&oTVVfc 0 *fcChM 
-I itt«#JWISfcm-**WI»tt*t*"r*r.i:*!W 
HUfc. iiif>ChM-I I*i"^fl^tt«fi«*fc 

ChM- I I^V/-«^Sft«c»d>fei«*«jJc^(i)»*-f 

[0009] 20 
hM- I I tmiiDNAfttKJ: 9*llc4i**5 
-I I fra-K-^4»e^fctQ»T$Mlt8tf&U ££>i;i 

[0 0 10] #»W©KBM:, TlE©3te^ 

(1) lao^y^^K^fetti^s^-s*^^^ 

(2) ttt^^^ttifctttt^ittjfiiBmBg^ftffTK 

(3) «t#j^tz:*rL^ffcaiitB*-«EJis*sett**ri- 

So 

(4) #:#»^^^fc«fife©)Wi]SiiJiH^*#T^ 

[0 0 1 1] JifEDNAt LXMfoma-i, IfJlEa^K 
n^v^y>-l I^^^H^S, TIE (A) Xtt 

(b) (^-r^ y^^f-efeSDNA^if btiSc 

(a) ia?w©gB?ij#-§- 2 icmm<z>T ? / ^ia?ij© 5 

*>> tt7;yf#f 1~1 3 3*^^5757 

( b ) m?m<omim-% 2 \zjf?tT s y rs$u© 5 
'pf£< n7sy®#ti~i 3 a^feftsr^yttE 
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(1) ~ (4) KiflBglOttKSrsrt-S^^^ft. 

[0 0 12] ±lEDNAt LT$ kJ-AftlftiCli, TIE 
(a) Xfi (b) lOTtDNA^Pf ?»ft.5 0 

(a) ia?«<OgE?iJ#-^ 1 {CfB«<DSXBE?iJ<D 5 4> 
ft < £ 1>%£## 1 8 7 ~ 5 8 5 d>fe*SiUEBB?!)Sr* 
tSDNA. 

(b) mmnmm^i^mmnmmmnoib, & 

ft< fct>ifcB#§-l 8 7-5 8 5*»?>*5ifia;K?!)Sr^r 

XfSDNA, 
[0 0 13] Sfc^Wtt, ±|BDNASr-^#tS<a* 

V >- I I ^^^K©-fBXtt^«B^*aL»5»» 
P> 3 V KB^fa y >— I I *^a*:?K<D— gB*fctt:£ 

±|EDNAtdJ;t9 3— K$^5 =" ^ Kn^-v?^ y >- I 
I ^V^^fto— fB*fc«^*|JSr^r3»j«^i:-rSEaBI!a 

[0 0 14] 

5. *^M©DNAdS3— K1"5*>v^MChM- I 
1(4, #W5-2 5 5 3 9 8 #<k$&t£lB«i£*l/r 

So 

(1) i«©#y^7^Ka><b*/&$;ft5*^^^ 

y/UT5 K^«M*» (PAGE) tC±55HPS 
d^l 6KDffc5 c 

(2) faitmm*&mtLtc\zM<Dmj&mtem : ?&&Tfc 

So 

(4) t!c#»Sr¥a*fc(4te©«BJ3aJtmH?-*#T(- 

[0015] ChM-I I ?>/<?m-Z. IB?iJ*Oia?iJ 
#-^2^*3V^TT5 /^#-^l ~1 3 3-?t$W7 5 
/^Ba?lJSr*-r5o *3SW©DNAKl±o-C3— KSil, 
SChM-I Itll, ±|ETS yggBB^iS^T, ^# 

So 

[0 0 16] *«M©DNAJ±, _hfE (1) - (4) 
*-ra^«Ji4KSr#i"5ChM- I I ?>/<?n&^ 

T^/iif 1-1 3 3-e«S*t5T5/lttB?llS:=2 — 




5 

*£*#^1 8 7-5 8 5T?#ZtlZ>mmB&l&&'t 

[0 0 17] £fc, KtSChM- I I (Dfefe&m 
fcfrfcV^H"?, ffi#»* 2 iCTjk-fT 5 y BfflE3*J(D 5 

4>fc< 3 3^fe*5T5y 10 

»#l< tatt^Sftfcrs y s£ia?ij£^- K-f sdna 

00*. fi. ga?iJ^<OlE#J#* 1 tclE«ctf>*fiSSB^JcD 5 
fctiftSS-g-l 8 7^-5 8 5^fe3&StfiSiB 

y^Xt5DNAtfcot, _b|B (1) - 

(4) fc*-t-aft*wttsrs-*^-5chM- 1 

[0 0 18] «55(ODNA^V\ fcfi : P*&ift;tftflf 20 

Sr^u^a vxmz-mmm&mfm-^ 2 t^-rr 5 y stia 

?»JSr*i-5ChM- I I 

ChM-I I?^?®te, ^frrt"Ctt->^ 

jWE£3tt5o Sa?iJ##2(^i-T^y^IE?fJ^, MB 
^^^BWJclHS U 1-13 3 #j«tt? 
[0 0 19] *^(DDNA^MlTChM- II? 30 

a**T*>J:V\ *<Z>BL v-^/WfB^iJt LTChM- 

i i9>^M@^<o^-r/ummi:m^^xhi:<, * 
Wia^<£>ga^J#-J§- 3 ic^-rr s y BfcK^j-c&So *r 

**>*>*»l9©ChM- I I Sr^— KfSDNAtt, #U 

^r^y^ia^ij. #i;ttf, v^^sv^^B^jtcat 40 

[0 0 2 0] *»I9KS3V^TH:, KTKiS-t- J: 5 
T\ _hfSDNAXtt^:<iO— gBSr^LrftS^a^?? 

m-i i?^?w<d— auafctt^sriRBi-rs- fcfc 

ChM-I I?W^?Jf(0-«BJ*/ttttfe» (SI 50 
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Ts WiChM- I I r.fc#fcSj ) & 

[0 0 2 1] *5IKcOChM- I I Ki"5DNA 

#5§J3<DChM-I I Sr=«— K-i"5DNA4"g-^f-f5DN 
Ay^^yy-ttm EW^^fcSVMi^Jftil^: 
^feWKbT*«:RNASrfflv^T^ftJ<o*jftKJ:9f^ 
J*Lfc:/9;*S KcDNA^^7y-t)L<B77^ 
^cDNA7^f^yHL<tt77^; 5 5f?9 

[0 0 2 2] ftlitf, 77^v ? cDNA7 / f7 ? 7y — 

f^tt^^^XL, Chirgwin£><D^fj£ [Biochemi 
stry Vol. 18, 5294-5299(1979)] KftoX&fktis&A 

^m^&mm^m^x^x^RN A^itmt lt^si 

i-S 0 RNA^iMffi^RNAzo 1 (TelTest 

7xy->m x^y^ftficj; 9^RNA§rfitSi 
U rixSr^-yrf (dT) -fe/na — *#52*?u^ hi? 
77-fHc^tt»»LTI»©^ChM- I 
?jf<OmRNASr-g-tfsKy (A) MmRNA (p o 1 
y (A) + mRN A) Sr^gftLmR N A#Sr#5 n t ifi 
XZ& 0 

[0 0 2 3] Ifel^ J:|BT?W»LfcmRNA#fc, 00*. 
tfx ft^f^i;^! 2mt>**> 1 8ffio7£^ 0 fcl^ 
W50 1 i go (dT) K#HErtf>1><D, fcSIM* [Na 
tureVol.329, 836-838(1987)] KflBfcSih/ri^a ± 5 
Ol i go (dT) J: 5*^J«DNAM 

«t?***H5^7>fv-DNAW^y^>fXJ 

a*te^**jc<t9 i*icDNA^t5 0 mis 

jft/O^So ^Jx.liClontech|t (^Marathon™ cDNA Amplif 
ication kit<D#I^teaa?(fflH§'8 T?*$jh/5 D NAC J: 
!)M^W^7^^DNA^WL^^ rttSr 
fflV^TcDNA^JSKSrtfjrttTtSo « 

p c RS/Sfctt^<DmiE<o^7>r "e—fcsti-s p 

CRS*^B^J*DNA^aS#SttTV^S<D"C^Srffl 
^TPCRSiSSrflitfAV^ ifc, [Nature V 

ol.329, 836-838(1987)] KHStt£*l/C^£ <t 5 /^^^ 

^ - D N A %m V ^ 5 tt-t <OlB?iJt-ffi«^ ftB?!l 

^KW-L, PCRSJSffl^y^^r^-t UTfcfed^ft 
MLT*><tgV\ »Clc:*»lt<DDNA#y y y-if 

I, ^IISODNAy^f, RNa seHS-fflV^ffi 
^V^2*«cDNASr^i-5 0 T4DNA 
^Kyy ^fci*) cDNA<0*j»Sr5p»fkL,fc«, V^ 
W5Eco_RI7W^ MISttSKlcJ: 
S tLfc ^ D N A 0>/N9r >t T 4 D N A V tf— V K 
X cDNAi©M*«K#flIt5 0 

[0 0 2 4] rooK, ff!]x.fc£ E c o R I y^l^— X^CQ 




7 

DNA^^l^-^-ecDNAtf'OWJIRWjlJfflWASr, A 
frftlfctt E c o R I *^U-*(Dm&te E c o R I 9J»f 
A£;*?vWbU •J»»*£cjQLRIO«JW^fecDN 
ASr<ftKLT*3g\ WCcDNAOMC l\fc>*$>5JE 
c o R I U ^-f?rT4DNAy^ia!3#ftl 
fc^, fftJKB§gjjf E c o R I*(?y — DNASB^^Sr 

>-^lM F^fliliBamH I * if <Dte<D*JPfi#*<DiS 

Wi tfBam H I T^-tOlft^feKB Bam H I 10 
^U'— B a mH I V BamHI^fl* 

[0 0 2 5] *fc, Su^OMarathon™ cDNA Amplificat 
ion kit^cDNA*fi[^^^- ©E#J£fl*t«J 
ftffi^JgraiALfctK P CRKiSSrfi 1 *.* <t 5 
ttfc"C^5T^*— DNASraSftbTfcS(0-e-€r^Srffl 
V^T, jBSOfc^* — fCcDNA£J¥ALfc<9, PCR 
KJS"Clf ffi Lfc *9 -T 5 r £ T* t 3 C 

[00 2 6] ±«<D«K**#M3;h,fc c DNAi&$ 20 
|R£U 7t — */*<9 9— . ffilfcfiAZAP (PromegaBio 
techtfc) ^l7r-^^Sfc{ipGEM2 (Pr 
omegaBiotechtt) §©/7^; W?-©Eco.RI 
ffl0r^fc#&fc«l ^»A Ltlltx. 1 7 r — v^DN A 
W*fctt*a*^.^5^5 KDNAI¥Sr#5 0 fe£VM*Ma 
rathon™cDNA Amplification kitCO^gi^ — 2> 

Mi^^tm^o *>5VM4PCRS*S-C»f^«rBt 
#1~5 »^«: P C RS/Sfc: J: 5 if 4® $ tvtz DNA« 

^*©**Ki*»e&icA^#jnsixsfc«>t, -tfueffi 30 

i»fcTS:#JPLfc^#^ MtfpCRI I (Invi 
trogentt) ^pT7 (Novagentt) ftH<0^<9 9 — 

[0 0 2 7] r<7)i: ^iaTf^ll^/iyr-^ 

5^f>- • tf • ^^-{r— ^^^Srfrv\ mW>:?LX7y 

5o #feiXfcA7r— -^^Sr^ffi, ffi|*.«T. Maniati 40 
s ( TMolecularCloningJ Cold Spring Harbor L 

aboratoriesflj 1982^) fc«V\ ^cJ»«B 
fc»K«AU HiJ^r ^cJiD^r— ^cDNA 

5 KDNA«"m«jSfcfc«v\ 

»ME*U i#m^ii:5o £*tfcJ:?K KcD 
NA7^^7 i!p-C#S 0 

[0028] ^chM-i i * >/<?K<onm (t$ww> 

5-2 5 5 3 9 8^i» SrS(CPCR/7^^ 
SrRtf-U V**5PCRjfe|:t+ChM-I Ialfi? 50 
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V^»[j;tiI^77-v ; cDNA7^^7y^ ^ 
7*5 KcDNA5^f^5y— Oflb^tt'frWlfiiOiA 
(UL^cRNA^tfeW^Lfcc DN Afrit* 

^5^— fcj; 0*i«S*LSDNAWf>t<D(tid*e> % 
^n^A^^^W^SrHHX, HfKU 7fT|R0\ «*.tfp 
CRI I<0«*PCRW^^itSSia*iitfr4:*a*-5 

*EW«>«Wfjctt1-5^fc^-C#So Sfefc, Wfetb*: 
ChM-I IJt^^SB^BJOSrK^iWfcfcPCR^ 

>f^— srKth -g^u ^tut. 4^chM-i imm 

fr^CfSfrbfcPCR^-f ^— , *>£l^tt:cDNA«r 
^^>T^-, 4fcttcDNA<OWiffitC#JPLfcT>* — 

mmzttifc-tzpcRmy^^ cdnawia 

til^^-[^ft67 P 7^v-^n^DNA(Dl| 

[0 0 2 9] *fc, 77^cDNA7^y7J^ ^ 
7*5 KcDNA5^^y-Sr#ffiK«V\ »Mj*« 

— ^i^7"7* (Dupontfc) ft}£(D-r^ n^mh^U 
6£rB&3\ A7r^DNA*)5VMi/7^5 KDNA 

*fc:J:$ft*Lfc. [ 32 P] Sft^P-^^rtbfecDN 
A^n — ^<0DNAf¥2: Sr^^y — ^ 

'Wr/y^Vi?—: ^yfeiaotMU BWfc1"* 
^ChMiie^Sr^- K1--5 c DNA^a — VSrCO^ 

[0 0 3 0] PCRSiS^SiS^. D NA<Z>(pf>t ttT^f 

x>M$ts m$L, mm^ «r3t<o«*.tf P cR- 1 i<d^ 

* P C R Wf Jt Sr aS5|ft*.ii tf rt3»ftJ3«S^^— fcff 
A*fc*»*fr»JWs«L, *tefc«V^DNASrW«S 

L, Sanger 5><D ^t*^-* [Proc. Natl. Acad. Sci. 
USA, Vol.74, 5463(1977)] M i ot g WDNA»r^ 
*iSIB?iJ^^-C^5o IBJIKOStSttAB I 3 7 3 A 

[0 0 3 1] 77^?^/5y^^S K 

7-r^7y-^^#^tufc^n-v^^ 

»x tlfe c DNA^ffi*^"S(^ 




9 

*"5 J: M^ofcff^fcHts;:*: 151 
i075y^H*5ChM-I I tfoWfc* 

CDDNASrflJIBLTChM- I I ^/^^ 
[0 0 3 2] Sbfc, *«WJ!:J:5DNA»f>tB:iBW* 

[0 0 3 3] *&W<ODNAXteZ.iv&ft-tZ>m 

#-§■ i (-iE«©^sga?u© 5 ^* < t <£>i&s#-)§- 1 

8 7~5 8 5*»e>^:5t&SiB?iJSr^r1-5DNAt^ h y 

v ^ h fcaHtT-e'^ :/ y ^ x-rs dna &5i#? 

[0 0 3 4] _h|2<Dj; pl-bTW^tb'Ss #S©gPteX 

tt5fe*p©swa*s*SLfcakaEDNAiw^-t, susfeflua 

9, g^(DDNA5rSt#1-5r t^-e^6„ 
[0 0 3 5] ±BE©«fc 5fcLT#?>*t5, ChM- I I 

— ©T«Efc:ffiA£*K J^-e_hiEcoDNA;&s}?A& 
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•So 

[0 0 3 6] &$6ffl<DChM- I I jCcDjgfcfr 

CD J; 5fcLT#e>*vfcChM- I I^^^Sf^s— K 
-T 5 D N A SrlE^T? f 7 s n ^~ * - L T 

[0 0 3 7] ChM- I I <DJLM±&<r>tclb\Ci-£, £fe 

m*foZ>o ChM- I n4#<<DV*7^>£-g\^ •£ 

UT«:»«tfcJBBJ!aSr^Bv-vS^ t *s^v„ ^coc 
hM-I Itt»gejrT?H:*V^t» 

[0 0 3 8] ttfctffflj&i LTH\ 0>J*.fiCHO*iJI&, C 
20 OS»R •^^XL^BJJS, -^?;*.C 1 2 7*BJJS, 

FM3 ASBSS^W^^Sc *fc^^e>co«B|SSr^ 

I IJte^Sr^A-f-S^fcKiiO, ^Stc^ofcCh 
M-I I tv^5flj^^»#$,jx5c 
[0 0 3 9] r*te>©illMa*ie±i:Lfc»SW^9^5 
Kf4, 7 p n*-^-};LtttSV4 07'n*- : ?-ifc 

r.cDTffiJc->^^BB?iJ^tpChM- I 
5' «*»bffAt5. *fcChM-I lco^S*Sr±tf 
30 5fcfeChM-I 151^^5' 4liJ^e>2~3fio/£(f 
fcfeOSrSALT^iV^U #ChM-I 1 1t&^-<D 
5' fiiJ(-SV4 Ot£if<D^tt^e— ^-^JfALfct©^ 
2~3<@o/ J ctfT'b ±V„ *©ChM-I I itg^-CDT 

DNA, /3-^alfvae^*fci4^^D^^>a 

[0 0 4 0] ^<D^m.^^~^nW}mmm, mz.t£c 

40 -tLtll ^ hh^t-HStt^5DHFR» 
3' -ft^rv'^ h 1//^ 5 yfeiiifG- 4 1 

8?£t'fcmfbii, mmmm^(D 5 * s 

V4 0**co^a^— d5JfA^ttT*3t), 

^©3* «ich: % ^y T7*=A^baMt^-&*tt5. c 

hM-I lcO^'<^^-lcrtt^cOB'ttae j ?-S:J¥A 

-rz>m&, chM- 1 i y r^/wbffittT 

foomtil^—lJ— tff£< Tt«tV\ rco#-g-, ChM- 
I I ©SIS^^^ — fc*K:^Jt*Ktft#:oaJR©-r— * — 
50 §r*-r-5-<^<?>-, -CT^lip S V2 n e o, pSV2g 
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pt> pMT V d h f r *if *rra»JT<SftbT^»*Ltf 

<tv\ 

[0 0 4 1] ;©ZlfI»iaoTChM-I I 

urn***— -zwtw&m l tcmmmm zmtn-t s tr. * k 
*), ChM-I i^we^*fflJ3S?-5i^l-5r t^Hrtg-e 

fcS„ SfefcChM-I IOjffltOiMlftiL 
t, riMtifettChM-i i©3S3Wm»3*t 

93SLT*><fcV\, ^^^^-{^ffl^ttS^y^? K 10 

^^©/j-^n^ae^k^i-s;*:/^* 

S V 4 0 30»^«*> y Ty'-MtU 

afet5tpBR3 2 2**©*§lH!*&jS3SJ:D«TVtr 
^y^Wffilte^Sr^i-SpKCR (Proc. Natl. Ac 
ad. Sci. USA, Vol.78, 1528(1981)) ft Wfetl* 

So 

[oo42i ^mn-ir ?—<nwmnm.~-<r>ifcx\'i v 
mm*. r^mm^mxft jiims. *»tu 

li, MEM, RPMI 1 6 4 0ftif£:fflV\ 5~10% 

-t*&*-rs. chM-i i z^m^x^zmmumtt 

ft, a\&»Sil&&;Ufc<Z>#*±?fr£fliV^ChM- I I 
»Mi4*ff5ri:#^rffit?*>i. dfcK£*WbChM-l 
I *^tf**±i*B:#a^ P7h^77^ ^ 30 

y r c — * & b < JiTVv— tr ^ r p — ^Srffl 

[0 0 4 3] Jfc»f, 

S — ttT'n*—*— , PtfjA-A 

*fr& (SD) ia?U, ChM-I \9l"<9VMfcFf; £ 

[0 0 4 4] /D^-HTIl *J3§«, 7r-f 
^**<D&<D, ix.«MJ7*h7r^ii (t r 
p) , y? h-x^py (lac), vJ^^yy—'J 40 
PL, PR , T5 77- '^m^C/nt- 

-efc5P2 5, P 2 6 7"p^~ ^aptf fcH 
So *fc, mfeWT'n^— ^— tt, MMpacT'n 
^— * — [Agric. Biol. Chem., Vol.52, 983-988(198 
8)] ©iJfcailSfcM^ Rtt3;h,fce?lJ-?t>&VN 0 

[0 0 4 5] y^V-^^SB?Ui:LT(4, 7 

Lfcl6S!)^y-ARNA©3' T^Si^fcfBMlttft 
ga^iJS: 4 *&g£*±)gjt^ LTto^yt >f-7ja?'J£r£f o 
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t r p^o^* — 5^— 9— #£^LTV">S 

[0 0 4 6] Mfc;:ft&©»*£i5*kB ; J-©»3i:7' , 5 
^. 5 K±T-©SE?iJJiI^(i, 5' ±«d>6>, 7*0*—^ 
— , SDIB^IJ, ChM-I I 

S DEfll i:ChM-I I 9 >'<?VMfc1- 

[0047] tt«i*.«&©;*j§»a»&©iiiJi5i, mw.*& 

ifctt?#S 0 fil^(it^.^v 5 >^6ffiK±ilfe^fcT? 

/■mbw, v^^stT.^^^s^f-t- sg6fc^=* 

w—h*9AK:»^1-54t«SrJBJffiU ?*p*— *-© 
Tiffifc: r 0 1 6 fl£Jl±afeA/«T 5 y ®IB?iJ£ 

II £\ t©TiSI*ChM-I I Softer t(-<t9®e 
©»a* =¥ w— h # 5 -£» J: •? KftWfi t ft 

So Zb^KX^J^Mmb ChM- I i©iB?y©ra 

ta)^(iTEV7"t3^T— -tf^lgl OIS^I^J: <9#M 

ttnnaw $nsia?ijsr«t^-iitp^ ttcj;t)dfw-h*7 

£^-?#S 0 yay-T— VlZX&mmm-tH PL C^M 

[0 0 4 8] IB^i^*— i LT^ffl-e^SfcOi! LT 
», p U A I 2 (#PB5p 1 -95 7 9 8 ^«) -^TfJflR 
© p KK 2 3 3 — 2 (Pharmaciatt) ^^*)S„ *fc, 
Mk#S e £ L T^S, $ * S 3S5!/< ^ ^ - p G E X is V - 
X (Pharmaciatt) , t ^^i»ia?ij$rfljffl LfciffM^ 
"Ilgft^^^ — £ Ltlip PROEX- I !5iS|^«|(CLT 

5 ^£^t?^S 0 

[0 0 4 9] ?^«te^<o^it«, ^(D^mi^oX 
ft 0 Z. i*s-C#5„ *g*fi^£ LT[*, 28 < C~42 C C 
^ji^T'fcSo 7^ h— ^^o^ (lac) ©7°a^ 
-^-SrfUffll-S*^*, IM«t©6 0 0nm©il 
*|z::istt*R#Aa**s.fc-tO. 5tcftofctr^>t?, » 
jgft^ 1 mMSIl:45 J; 5 I P TG^iPx%^SI^ 

[0 0 5 0] ^Jx.«InvitrogenttO 
/■^Jr^. a !7^T/l'^%p-v'^3.T/l'-eS)S-^ j/ 9 if 

(MAXBAC™ ; BACULOVIRUS EXPRESSION SYSTEM MANUAL 
VERSION 1.4) ^c:^^V^, Z.<D*y NSr^1-So 

[0 0 5 1] ±8BJiJjWEKlfrSr#ltLT»6>*t6ChM 

- 1 1 * v/^sttt, te%a<Djjmxmm*bMffi • mm 

$^S, 

[0 0 5 2] SAfflia, *3J;^«j^ 
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x«c hM-i i <D-mm&-$tt&i$.'<-7<? v\z*tr 

ZVV*fcihmb<D&m¥&)KJ& J li\z.£ t> C hM- I I 

[0053] *»chM- 1 1 \±. mmm®.®* t L 

So 10 

[0054] c hM- 1 1 <D£.mmmic.mx.i-&k<r> <t 5 

JJ§&#> Jg*. $$£Xfmffi3}mte&}*L><Djjm [Method 
s inEnzymology, Vol.146, 313-320(1987)] tttEoTfT 

/Vo^MCj£Lfc&. i^0. 6^2 0 0ng/ml 
OChM— I Ijoit^O. 4 n g/m 1 ©ijg&£3f*Mait 
5»ia^^P^. [ 3 H] ^5 i^©Jfc?)j2^Sr?S!j5£-r 
£ 0 0. 4ng/mlO«|^«iSmia^<0^*P^ 20 

wt-<chM- 1 i £mm^M7Ltcm<Dj]fc£-az<Dt*iki 

[00 5 5] ^#^J!&caii?a0eJltt?St#*HJ3acO^a 1 «^ 
[0 0 5 6] ^DI^K^Tte. «Cfr«HJ3atrlt5a$-*5 

±IB-e#e>ttfcc hM- i i * v^^M^tetc^K^m 30 

[00 5 7] r©ChM-I I \ZmfflW-5-2 5 5 3 9 
8^&$ftK^f2tfe$iXTV^J: 5JC1 n g~l 0 0 w g 
&S£##T§M£. ®C#^A§15^(C, $J;itffl-^flOT£ 

So 

[0 0 5 8] 

c J; o X PI 5£ £ 6 <£> t? H ft v \, 
[0 0 5 9] < 1 >ChM- I I cDNAroSfMit 

(1) ^« ifitf «f ft* c DNA7^f ^7 !J - 
©IWK 50 
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[0 0 6 0] PCRSfS^ilfCfflV^ c DNASr^ 
-T5fc«>K. ^->J9&{?egM#ffi«C#RNA^iSLfco 
RNA©UKlt ChirgwinbO^Sr^^ML-CtTo 
fee -*-fcfc>*>, ^^«MfiajR1HH«ClH 0 0 g*«?{«6 

u ^7=i?wywr*-MSK [6 

M ^7^Wyfm-l- (ftttiKX) > 5 m 
M ^sc^g^-h y m%MM) s 0. 1M 2- 
^/l'*7 P h3i^/-/K 0. 5%f/l/3^thy!? 
-&> (fP3fe*B*) , pH7. 0] «*»T?**^>fXL 
fc, *^-F2. 5ml fefcDlg©tfttv"?A 

— h 2 5m 1 (£*fLT 15ml (Omt^: V!7^f& 
(5. 7M^-feiX>7A > 0. 1M EDTA) trilit 

£5 5, 0 0 0XgTSfi*Cf4MBb-Ch — ^A'RNAta: 
9tt LT|HlltXL/c 0 
[00 6 1] HiRLfch— */WRNA&8S«J&:£*t;ij8 

"h, F-?;VRNAiiJ;^t©7jy-;i' 0Fn3fefcE 
31) /^pp*W (fPM5*6ISI) /-fy7 5/V7/V3- 

a- (a^MX) mm (24*t25*n. wmit) 

t> 15, OOOXg, 1 0^WO»iL^li*ffV\ _h 

fifO^/ISrlUliXLifc. IlIiKUfcTKei 1/1 0^4(D3 

©x^y-zv^JpLTU, 000x g> 1 0#M<D 
at'E>»KSrfTV\ i^Z-^W^Sh-^RNA 
©[HJUXSrfTofco [nJJ|XLfc ^/VRNA£$yg$i£fc 
*, 10ml OMnttRjfcJcfcJgff Lfc„ 

[0 0 6 2] poly (A) *RN A KT© 
<t5{-fTofCo ■f"^fc*>, 1 Omg© h — ^/WRNASr 
j&»fta*lmM EDTA. 2 0mM h V ^MM (pH 
7. 5) fc:*5±5R:fl|»U 7 0^ S&NloJKM&a 

*±-e^?%Lfc 0 int. 5M NaCl^SESr. 
^•JS^^O. 5MC46J: 5 t*P^.T. Ol igo (d 
T) ir/Ha— XjjyA. ( t y p e 7, lXlcm, Phar 
maciatt) tJSMb. ImM EDTA*5j;tf0. 5M 
Na C 1 3rgtr2 OmMb y ^.ig^W^ (pH7. 
5) tA^AftftWI, i8«Jtt4lE*J!:-Ctif#^B*»ffl 
UiKll0 0(ig©po 1 y (A) *RNA?r#fc 0 

[0 0 6 3] c DNAO^Ii. poly (A) 'RN 
A 10m g S-^Mfc/gV-'fCo SJS«. cDNA synthe 
sis module (Amershamlt) t^#$tt7tjS»(s^^, y 
sR^^yr— ^H. TcM^DNAJ^y ^ 5' — ^tt. tft 
«»KBBgt©*jfeT» 2*icDNAS:MLfc. »c 
C RIC< cDNA synthesis module (Amershamtt) 
t^#$tLfcT 4 DNAtK y ^ c DNA^jS 

©T^Sr^ofco SJ£4fe, 7iy-/V/^OD*W 
»WSrfrV\ ±»©7KSSrlfilJRLfco HIiRLfe*St^ 

^^y— ^?rj®fnLfc 0 JJct. 15, OOOXg. 10 
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<D®UZftotc 0 @JRLfccDNA«rft»Lfc«, 2 0 

[0 0 6 4] IO/i KDcDNA (fi2/zg) ?r 

»Lt, ^(D»E c o R I T^V^- 
Sr#iPLfc 0 i-**>*>, 2 0m 1©T4 DNAU^ 
•tfKJS* r 6 6 mM h»*ttlfeRffift (pH7. 
6) , 6. 6mM MgCl 2 (fP3t*B3g) , 1 0 mM 
W /V (DTT, *P3fc*fi2l) , 66//M 
TfyvyS' -EJyt (ATP, S I GMAft) J 10 
fH3 5 0^(DT4 DNAy*- if SiBiS) §r*0 
X., 1 2W^a^<— > 3 yLT, 2 0 0 p 
mo 1 (D Eco R I 7^-^ c DNAO*®^ 

[0 0 6 51 KJfcftfSrSrBci-fEV* S ephacrylS 
-200^7^ (lX4cm) CfilU 1 mM ED 
TA£0. 5mM NaCl^tflOmM h V Xl&M 

mmm (pH7. 5) kt, »eiori7W 

— Sr#AOLfccDNASr»aiLfCo itttiLfccDNASr 

i (siffijs) xmim. mtmzmv >mtvizi& t 1 

0 7r^DNA (Clontechtt) l//g^ E c o R 
I7W-Sr#fllLfccDNA 4 0 0 n g Sr^ 5m 

1 <DT4DNAy^f— tfSiS«E + "C, 16t:, 1 8 R*fH 
^y^ra^— > 3 yLTT4 DNA5 if(CT^^ 

Lfc 0 cDNAij|^LfcUtl077^ 
DNA?rG igapack II Gold (Stratagene 

[0066] %btit?L7 T-v^^m^m^mm 30 

C 6 0 0 h f 1 Alfeizmks ^BSrfivv 77-^ 
^InJlRLfco — *©tftf^fcJ: 9, 100ng(Dc D N A 
fcfc«9j^2 0 0^(D^r"^^n-V^#fc o BURS 
ixfc^r— ^«»»^— IB (l0 0^n-y|BS) 

SDS («7^rx^) , EDTA^^ftt» 
m&l%. 10mM[^5J:3»U 
^pp^vAia — /waSRSrfTV\ DNA£r)fit 

[0 0 6 7] (2) ChM-I I^y^JtS:3-Kt 
§ c DNA©PCRfeKJ;5?n-^ 40 
±|H«)J;5fcbT#e>4xfccDNASr»fflcfflv\ Ch 
M-I I^y/^fSr^-KtScDNAS:, PCRS 
fcJ: QJtfiLfco 77^^8f ^HUtKLfcDNA 5 
n g %mm^fc!&m I 5 0 mM K C 1 (fP^feM^) , 
lOmM hy^*6KJR«K (pH8. 3) , 1. 5m 
MMgCh, 0. 1% (W/V) ^y^> (D i f c 
oth) , 0. 2mM 4 d NT P } * T\ 

0. 5/* lOTaq DNA#y^7-f (SM) K 
TcDNAfDHiSjS^ofco T^^—i 
Ltlt 5-2 5 5 3 9 8 f M(-Ef <0 C h M 50 
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-i i?>/<?n<&T$ymmfrt>mmismmvtcy p 

5' -CC I TGGGC I AT I AT I TG 

(c/t) gc-3' mmmvm&m^ 4, 20* 

UM/^y) *5±t^5' -(A/G) T 
C(A/G) CA(A/G) TT(C/T) T C I AT (A 
/G) TGIAT(A/G) TG-3' (BB?iJ*OSB?iJ 
5, 2 4X^WK) *r* *;h^;h,*W«0. 
2mM(C&£ X 5fc«iPb-C, MTIOO^ 1 

[0 0 6 8] ^DNA75^v-lt AB I 3 9 4 
D N A-r-J^Sc^ (Applied Biosys terns 
tfc) SrfflV^T^bfco **BSIKW:, 9 4U 1 0^W 
<0>f V*^— -> 3 >-<D« x 9 4t, l^W (*t£*"r 
^ , 5 0t, 1. 5^W (T=— P^*^ 

, 7 2t, 3#W (Wft*^?:/) 0^>-^^-<- 

(Sigmatt) -CjfcfeU (UV) TT«L 

fee 

[0 0 6 9] ^fc, ±|ESiS®O5^0. 5/il^iI 

iO^fllfcfifcfll-t-S^W^— , 5* -TG(C/T) 
GA(C/T) GGICA(C/T) GG I TG(C/ 

t) g- 3 * (Mfmmz&m^ • e , 19^^ 

K) *5ttf5* -(C/T) TG I AT I CC I GG(A 
/G) TA I AC (C/T) TT-3* (E?fl*(0lBW 
7. 2 1p?^l/tf K) £r/8Wc 0 S/S»*. 9 4 
1 0 5>M^^=¥a^<— 2^3 >C0«. 9 41C, l# 
Rk 4 8t, 1. 5^W, 7 2<C. 3#IB<D-f 

[0 0 7 0] SfeflL K**M>1/1 0£5% /K y T 
^y/WT^ K^«SCSc» (PAGE) ^T»PWbfc 0 
^Srlftx^^AT^feU »2 0 0 bpttiZO 
^/HW^SrUVT-eEliRbfeo @JRLfc4VW*> i^*^ 

(0. 2 5MR»7^^^, 0. 1% SDS. 1 
mM EDTA) t^^t-fXLfc 0 /^v^— h 
=^37 *C"C 2 BSBBgjJI U 7 ^ y — /i//^ n n Tfr/V-AjS 

^y-yW^JflU 10, OOOXg, 10 5)M^ 
ftM&ft^^c DN A£r[H]ffc Lfc c 

[0 0 7 1] &fC, cDNA^iLfci, 16m1<^> 
«««4I[*K*»L. T4DNA#y^7-fi» 

[3 3mM bV^m^mWM (pH7. 9) , 6 6m 
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m mwt* v (***bsi) . i omM mm^y*^ 

(fuytUM) s 0. 5mM DTT N ImM 4 d N 
TP] *t6W40T4 DNA*y^?-fi, 3 7 

3 O^rag/S^fco T4DNAsKy^7-m 
*9 5fdB§r¥»ft; LfccDNA?r7x; u p 

DNASrftjWL 2 0^1 ©««lttfe!kfc»j||Lfco & 

a_I (SSJt) -e»ft«, Jfty VBMfcU ttRLfc:/? 
^5 W?-pUC18 (^SiS) lOOng^, 1 
0// l^)Sim4 DNAy^f[uT16t, 
1 2ff#fBaS£ii:£;i £fc:J;9, ^ K^* — p 

UC1 8<D^n-~^SWa ( Sma I M#AL 

[0 0 7 2] ::<DRjE« 3 v 1 SrffiV^ »IJM 
1 0 §%k(D^Z/fr>Y J t;l' (COMPETENT HIGH, MPEffi 
St) £^«fc&U i£S9 cmO^i— W*<D#Xig 

wt, r^trvy^ (Amp, *p^|g) »i«50 M 

g/ml, 5-^a^~4-^nn~3-^yKy^- 
j3-D-#^ ht e 7/VF (X-Ga 1 , Sigmatt) 

zmmmo. 004%, ^y/ptvw^-D-^ 

y^htfy^v-K (IPTG, Sigmatt) SrJ^S* 1 m 
M(0»S"C-&*"bfcl. 5% LB*Xigi [1. 5% 
#^ (StffettSK) , (Difco 
tt) , 0. 5% #«ftbtttt (Difcotfc) . 0. 5% N 
a C 1 ] (JST, X-Ga 1 - I PTG-LB — Am p 

*^j&ssi:i*5) £fflv^ 0 «mr±3 7^1 s^mn 

ofeo X-Ga 1 - I PTG-LB-Ampi 

feLTV^V^^n^ Sri 0 OflSiiRU ^5m 
1 5 0 /a g/m 1 ©Amp Sr^tf LB«i (1% 
hhV?h>. 0. 5%BHHfiffltt* 0. 5% N 

aci) ^37^ i2^w. mmm^tco 
[0073] mmcm\ iw^^^skd 

NArjSLfco i-*to*>, OOOXg, 

fcKfrSr, *gift<£> 1/25 ^lO, 1 m g /m 1 ©y '/ 
(£ft^X|£) «r&tf*Rl [50 mM D 
(+) -^/U:*— * (fP3t«H) ^ 2 5mM hy**I 
BBRWSE (pH8. 0) , lOmM EDTA] {CMffi 
Lfc e tft«»«t*±IC10»IW>i«, »KI<0 2 
I (1% SDS, 0. 2 N N a O 

h) &*apu a^^K«fp«, ^-kt-^i-i o£>w 
»V t fc 0 fcfc, *« i © 1 . 5 f^*^is i i i 

(60ml©5MR»*y5rA|:il. 5ml©ftRi 
2 8. 5ml <D«M«fctSbkSr«fPLfcJ8P») SraS&PU 
*±fcl 5»flfc 0 fttttt, 10, OOOXg, 
1 0»W©3SiL^»c < t5±?||SrlH|iRU _h«<£>2/3 
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iSMMMILfco WML 10, OOOXg, lO^Mco 

»c?5M»srm\ mwt*m&v,tz. 0 mit&mMk. *« 

(Dl/2 5^*CQ N 0. 1 mg/ml©y#5<^V'7 
-if A (Sigmatt) Sr^t?T EftffiK [ 1 0 mM h V X 
(pH7. 5) , ImM EDTA] fcl**PU 3 7 

[0 0 7 4] /fy*a/<H ^**©3jfy 3^^- 

(PEG) [2 0% PEG 6 0 

0 0 (fitffittSg) , 1. 5M NaCl] SrSftU K 
10 7-f7^^±-C3 0^Itfco #Cfc. 15, 000 
Xg . 1 5#Wit4^H*&fTV\ ^^^5 KDNA& 
[UtebfCo HHRLfc^^^ 5 KDNAS: 7 0% ^> 
— /V-C2EU!fe#U «»©l/5 0*i©TE 

y-/i4«B£fTV\ ^9^5 KDNASr»»Lfcc MS 

Lfc^^^KDNA 0. 5 & g £fHK**E_co_R 

i-?»rt;u 1% Ti3v~* mmtm f^mmfa 

i«Lfe 0 -?r0>Jfe^ ^3 0 0 bp(OcDNA| 

>T-Sr*-ra»aiJi^flcp chm- 2-1 Sr#fc 0 

20 [0 0 7 5] ( 3 ) Mmm<D$kfe 

p CHM- 2 - 1 £4 0m 1 <OLB#*fi^it« 
U 3 7^1 5 W«br«tfcIM»?>, 
»«fc»cfSvv/?*5 KDNA«rWttLfc e SKLfc/y 

5 KDNAgrJBVvC, AB I 3 7 3 A ^ 
— (Applied Biosystemstt) f^TSangerjfefC X 

[0 0 7 6] ^Lfc^SiE^J^tt^itSLfcT^y 
KiayiJW:, flIKC h M- I I ^ y/^l©7 ^ y »iB?!l 
30 (#M^5-255398<^IB?fJ#^ 1 4 #M) ^-^P i — » b 

fee 

[0 0 7 7] (4) ^ftChM- I I c DNA(D®# 
-T^IB^iJO^W (3' -RACES) 
_h|S-Cp CHM- 2 - 1 <D c DNA^^^n^^ 
«U PCRffi-CcDNAfr««-r6IRfc*IBBi:LT 

ffl^fe^»fftttcDNA7>f^7 y-Sr^^ y-^ 

ofc 0 ^rT\ c DNA^$#t5 I Wt*KT^ 

Rapid Amplification of cDNA Ends (RACE) jfefci 
40 ScDNA^jfiSrtTofco 

[0 0 7 8] RNAtOjBKttJJlT^i 5Mfrofc 0 * 
1\ *S4I« (flc*4cm) ^!>Vj&^m^2 0 
0 gSriRfraS^-eJlS&WU 200ml(DRNAzo 
(Tel-Testffl fn^^Xlt 
1 / 1 0M^^ a n ^/l/A^I 
fPU 10, OOOXgflO^WMMU 

io, oooxg-eio^WMmffvv b-^/p 

RNA$rHliRLfc 0 @iRbfc h-^/WRNAS:ftjft$i3: 
50 fcSK 1 0 m 1 <0«a«UfoKK*»Lfc o ft 2 0 0 g 
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fc 0 ftmz.m^RNA<Dmmzn\s\ io mg 

©h^;l/RNA^6#S)l OOn^Poly (A) + 
RNA§:#fc 0 

[0 0 7 9] WkfrfcrnRNAfcttSfc, Marathon™ c 
DNA Amplification kit (Clontech%t) Sr^V^T, RA 
CEffifCj;5 cDNA«)itfiSrfToftio KT^SJSfCjo 
V^T, ^DNA^7>f-7-^ Marathon™ cDNA Ampl 
ification kitMSSttS ivtc^y^f JJWte, AB I 
3 9 4 DNA^jEiaBSrfflV^-C^bfco S&tt, Marat 
hon™ cDNA Amplification kitfcffift £ tifz.&ffiM& £ 
dNTPSrfflV^TfTofc 0 

[0 0 8 0] *i\ cDNAC^Mfrofc, ffiMtfc 
poly (A) 'RNA 1/igic DNA^/7-f^ 
— , 5* -TTCTAGAATTCAGCGGCCGC 
TTTTTTTTTTTTTTTTTTTTTTTTT 
TTTTT(G/A/C) (G/A/C/T) -3' (IB 
^«<£>iB^J#-J§* : 8 , 52^^ 1/4-^* K) 5ri^te¥^* 
[:t3 7tT«U HflKcDNA^lJLfc, H2 
iifiSJS, ^CO^mikSr^V^, cDNA^Wfi^T 
^-/y-f^ [5' — CTAATACGACT 
CACTATAGGGCTCGAGCGGCCGCCC 
GGGCAGGT — 3* <I»J*<DffiyiJ## : 9 . 44 
;*^l<o^F) t5' — P 04_ A CCTGCCC— N 

h 2 - 3 ' (m$m<DM$m-%- - 10, 8 * ^ 

K) ] ©iB'frSrfTofco *^S*cOM/S^l 0/* 1 
«L 5 0 ^ 1 t tt, £Mft<Dit«RJ(Sfc: 1 w 1 

[0 0 8 1 ] iftlS/Sli, ChM-II cDNAOIB 
£lj<£>— ^tm^^y'v^^— , 5' — TGTGGCC 
AGTACACGGC-3' (ISM^<DIE^J#^ : 1 
1, 175?^WK) *5<fc^3' *»Kf*APLfcT^ 
i:ffi«»*^5>f^— , 5* -CCA 
T C CTAATACGACT C AC TAT AGGGC- 

3 ' (mpmmz&m^ =12, 27*^ f) & 

fflV\ Taq DNA^y ^~i?l£Tfrofc 0 S/Sffi 
tt, *1T5 0m 1 tUc 0 S^tt. 9 4<C, 1;5>IH<Z> 
-O*^— i/ 3 ^c£>^, 9 4t, 3 0m 6 Ot:, 
3 0m 6 8^, 5ftK<D'f>>*a.'<—i ^3^£3 0 

im^Htv\ M(c7 2U 7^ra^^^^^-<"> 

PAGElCTWfLfto ±KRJ**<0 5 5 /i 

1 Sr5 0fflF#*?U ^C7>5 // 1 £ffll^T2lHlScOi#i[)IS 

[0 0 8 2] 2|HlB<OifiliSlStt, l|Hli©iSffiS/£^ 
3pCT?To;fc 0 ^Rjtmdfi 1 SrttSUc. llMJgcoJt 
BSlS ( c ffl v ^ fc :/ 9 >T - J: 9 rtffll 6:/^^ 
— , 5* — AGTCTACCCCGGCATCCA — 
3 ' <E?l«<DBB3&J#* : 13, 18*^ V^?- F) * 
itfS' — ACTCACTATAGGGCTCGAGC 
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GGC-3' (e#l*<Z>B3aj#-» : 14, 23X^I/t 
^K) Srffil^T, Ta qDNA^jl ^ ^ -if tCTif ffiS 
i&SrtTofco SlSffitt, #:S-C5 0/zlt Lfc D SJtS 
fit, 9 4t, l^ffi^y^^^-> 3 yot x 9 4 
r, 3 0m 6 or. 3 0m 6 8*0. 5#ffflCD-f 
^^r:*^— ^£3 0f->T ^/WtI\ 

iS#IT^, RJS*<D1/1 0£5% PAGE {ZXMVf 

10 [0 0 8 3] «]200b p#i5^a-rsy/Hpf 

)t^£>, Jt*IbfccDNA»r#£0l[Z, »»U T4 
DNAy VKxy?*^ W^-pCR I I (In 
vitrogentt) ~>-;/gM£K:J? A LX, *J»MJ 

Ml 0 9«*»«<KDlbfc 0 X-Ga 1 - I PTG-L 
B-Amp*3W*±fcHi3»LfciBtttt-e. ^oX-G 

ttSsfc«v^?*$ kdna&«»u «ff^Tofc 0 

Sfclc, WjRLfc>^7^^ KDNASrfflV^, c DNA 

<affiKE3ni*SM£Lfc 0 ^2oob P o3' 

20 *»R««<Ott*iay!l**-*-4 c DNAIBittttolW 

X.#p CHM- 2-3 £r#fc 0 

[0 0 8 4] (5) ^fiChM-I I c DNAGD3& 
#-±«EBW<Z>a# (5* -RACES) 
5* -RACEfe«t 3' -RACESC?i:t 
fifofc 0 ^DNA^-fv-ft Marathon™ cDNA Am 
plification kitfcjR#S^fc>^7-f "sr— EWMiAB I 
3 9 4 DNA^i^^TMb^o RiStt, Marat 
hon™ cDNA Amplification kitfcflStt SitfcJRWK*5J; 
tfdNTP«r/8V\fc 0 »Sittft 3' -RACES 

30 <DRj&tmZ<. M«BKT^^ — >^7>f^— Sr#APb 
fccDNA^fco l@B©ii(SS/Stt, 3* -RA 
CEft-C»£LfcChM-I I c DNACO 3 * #«§SR$t 
#OE30J£*ICimLfc;/?>f^-, 5* ~ AG AT C 
GGCTTGT I CCTCCAT-3' (E#J*<Z>E#I 
15. 2 05<^ WK) *5j;tf3' *«Bfc#*0 
LfcT^i?-^9>f^-i*B»«l4, 3' -RACE 
teOKJCS^RKfefflV^^^^^— , 5* -CCATC 
C T AAT AC G AC T C AC T AT AGGG C — 3 ' 
(E#I*0>E?!l## : 12, F) Srffl^ 

40 fc 0 S/Sffitt^*Sr5 0 // 1 LT, Taq DNA* 

y ^y-^xmmRit^notco a&is, 9 4t, 1 

or, 3om 6 8t:, 5^y^a^> 3 y 

Sr3 01?--f ^/HrV\ ft«fc7 2*C, 7^^y^^ 

l/10Sr5% PAGElCT^tfeo Sfc* JiCR 
iS^<0 5^ 5 ^ 1 Sr5 0f»#3RU ^5^1 

[0 0 8 5] 2@B<Dii#iSJEStt, lliIB<Oifii|BS/£»C 
50 ^CTtTofdo /7^v-iLm ll«Ii(0*S(BS/S 
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5' — AGAAGATGGC TGT C I TTTTAGA 
- 3 ' {mmtk<OW&m*jr : 16, 2 2^^ V*? K) 
*3±t*5' -ACTCACTATAGGGCTCGAG 

cggc-3* (mzm^mzm^ ■ 1 7 , 23^^^ 

^o=^ v 9 4t, 3 0fM 6 0t, 3 

Sr5%PAGEKT«WfLfc. 155 0 0 bp#i5 

fcttit^&^Wr^^fe, iffSbfccDNASrUm, ffl 
ML, ^ ^ W^pCR I I <D?u— ~>JfU 
fcMJfAbT, *»*JM1 0 9t*Sr»irC«lLfco X 
-Ga 1 - I PTG-LB-Amp*X«flS±KfflSL 
tittit% ^oX-Ga Id J: D^-febTW£^3o 
©JgSMElfettfcol^ *jSfe|Cfl§V\ KDNA 
£r«bfc 0 #ac x MRLfc:/9;*S KDNA^rfflV^ 

<£>^S. $J 5 0 0 b pcOChM— I 

CHM- 2-5 S:#fc 0 
[0 0 8 6] pCHM-2-5(D±SSBB?lJ?r^b^ 

H9JH*&= K^ATG (Me t) 
fcfcfctc, ATG (Met) (DT^lCChM- I IlB^lJ 
Srfitf&bfco p CHM- 2-1, p CHM- 2 -3, p 

chm- 2-5 <Dwmi>*b. mmm&m^ 1 kbe* 

0&gIBM<D^iq^U *§&^<DChM-I 

chM-i i<D<£T%sffig&m. m$mm&m-%2 
\z.7F £ tiz> aaya-cfc 5 r. * $ ^ Co 

[0 0 8 7] <2>|lMChM-I I<D§83i 
JJcfc, ChM-II cDNASrA»K"e*^S*Sr 
tCJ:9tt*iChM-I KDBStftSrW*. S&M, » 
tiChM-I I ^«?Stt**«Lfco 

[0 0 8 8] (1) ChM-II cDNA©« 
318^7^5 K^^pPROEX-1 (G i b c o 
BRLft) <D7*X2^— (OTSKfcChM- I I c 
DNASr}fA1-£fc#\ ^y^f^— , 5* — GGCGC 
T C G A AT T C A AAT T G A AGG TGG A C C T 
TGGGCT-3' (EM*©1?IJ#*: 18, 36)? 
^V^K) :fc<fc^5' -CCTGGATCCTATA 
GGTAGACAGTA-3 ' (I3£iJ^<£>fB?iJ#^ : 1 
9, 2 45?^ W K) ©2o^7^f^ft\ P 
CRffitCTigSgB^iJcD^Srtfofco ChM- I I c 

pCHM-2-5 DNA£r»MJC x Taq DNA*y 
^?-fl:t»H»S*ffofc 0 R*tt, 9 4t, 10 
^ffiWy=3ra/<->3y^ 9 4t, l#Kk 5 5 
t\ 1. 5&m, 7 2t, 2^W^^a^ 3 y 
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£3 OlM^/l-i 7 2^, 7^WcO>T>^^-<— > 3 V 
SrfTV*K«*rj|*TLfco 

[0 0 8 9] ftfc, *aELfccDNAfc*«fe|!lftV\ :/ 
7*$ Y*<9#— p CRI I cd^ a— ~>^g[H£tcf¥A 
bfc 0 ^MpCR I I - CHM- I I h-fb& bfc 0 if 
AbfccDNA(OffiSiB?!ISr^U *£S<£>fim(- J: 5 

miRR»^ E c o R I t B am H I (^S3£) "CpCR I 
I -CHM- I I DNASriftLTl% Ttfv—Xff 
10 /v-C«St»»Srtrv\ ^LfccDNAWn-^y 

»ft!lRR#*E_c_o R I t BamH I fCTjg-fkbfcJS^ 
y ^ ^ K^^^pPROEX-l^^n^y^fi 
C»Al, *JH« JM1 0 9#«rEJK*aJlb*:o ^<£>&# 

1 0Bg^<o«JWfE?rj***^5<t5ISI;»f-Lfco p 

PROEX- 1C0E c o R I fe B am H I CDRflt-JffAb 
feChM-I I cDNAIt $&^fn^— <DTU 
fcfiq£i-5:/5*S K^?-g#©iRJI»3 K^A 
20 TG (Me t) ^Wffl LT«K**t5 J: 5 ^RffLfco 
M^7^^ K^^pPROEX-lft 

KL5 5^t#a#^5e CI<£>J; 5t-bT, ChM- 
II cDNAMn/7^^K^^-pPRO 
EX-CHM-I I&«HJSLfc 0 r<OJ:5fcLT«aSL 

[0 0 9 0] (2) MiChM~I KDJfMK 
30 *T4*"C3 7 < C-C«*Lfc 0 RC, H»»ft 1 mMlCft 
5<t 5fc I PTG5rttL^^IiLfc 0 I PTGSr 
SSftlLfcfc. «*«r4«FlHittl«b*: 0 »»*»l*Lfc7 
5 0ml©IM> 10, OOOXg, 10^R(D*^ 
#«fcJ:9*MU 2 0mlO^SW [5mM^ 
S VlS—/V mftMM) , 0. 5M NaCl, 20m 

m hv^mmmmm (pH7. 9) ] Kmmvtc 0 y 

^>Jr— ^a>{Ci*B#^ft#, 10, OOOXg, 15 
#IH<0»'ij>5M& 2 0ml O^iii^OffiiS: 3 
3[U@<D^L^ll^CDftMSr3 5ml <D6 
40 M^T^^vm^^tf^^W^^^b, rcD?*> 

2 0ml Srfc^v^M^y^ ( 1 X 2 c m, Novage 
ntt) HBULfeo 

[0 0 9 1] *ii?)BI5>, 15ml06M^7^yft 
Bfc**tf«^«^fcJ:5ife^Iij^ 6ml 

— /W x 0. 5M NaCK 2 0 mM h V ^MMWmU 

( P H7. 9) ] KLiizmmft&miBLx.'fc.o m^, <t 

/^»$6 0mM, 0. 1 M, lM-C^WbfcM^ 
50 ^Wm2ml, lmK 2 m 1 Sr@JR bfc G ft« 
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£2m 1 EIlRLfco 

[0 0 9 2] (3) SlOHfiaSChM-I I^ib 

±9 1 0/* 1 SrSISU 15%SDS-PA 
GEtcTftWU flMChM-I KO«WS:fltBL 
fc 0 lM^5^^-/^S-e^^±lLfcH^tcoV^ 

KS lOygfcfcO 12/ig <D% 1 0 Hi 1 (DENNZYME 
ApStb) tSiSt [0. 1M NaCK 2 0 mM MJ 
*ifi»««» (pH8. 0) ] 100m 1 4>T*3 7 

^?>10// l?r^U 15% SDS-PAGETi 
#f bfc 0 ficl&SK ^/WSrCoomassie Brilliant Blue R 
(C B B > Sigmatt) tfjfeft U ChM-I 

[0 0 9 3] (4) I<D^«fStt 
*?\ tt«4^a-i?-5yKW (3 0 0-6 0 0 

$fc£0. 1%^V^T5 VE3ft»— ^hy ^ (E 
DTAfttfte#fi2g) Sr-&tf*/V->!?A-f ^^^^^ 
A^^VSr^^^V^«^iS»ffi (CMF) 3 7t 
-C2 0^M-f ^=3r^-<— >3^L/c 0 ^CO^. »1 
0 fg^*£> 0 . 2 % b y ~f*/ls (Difco Laboratolies 
tfc) ^CMFf-emMaitfco CMF-CJfc&jttSr 
«*Lfc«. 10»#i©0. 2%3?^t-< (Sigm 
att) £r^frCMF*T*3 7<C, 2f*W3 0#W, 
LT^«r#»Ufc 0 ftMLfcmjfa$: 12 0^ m?LSO 
t^py7^;^^- (NBCIt) -C-5»5lS£j&>W\ # 
• S*tfcjBI«aSra'W^W!i i 5 @J[stLfc 0 EMKLfcflnte 
Sri 0%^v'JI&fiFjk» (FBS, GIBCOtt) Sr^fr 
Ea g 1 e*^***» (MEM) -C3[§HSfciML IS 
=»9— ^J^SS^R (5 0 m g/m 1 x pH 3. 0 ; KW) 
fcT=i — h bfcS@6mm0O9 6 ^t^/V^^^/W^l — 
h (Nunctt) K1 000 0$BJ?g/m 1 £ *5 <fc 5««L 
T x 10%FBS. 3 2U/ml©^i/yy (Mfefi 
*K 4 0//g/mlO^M/yhWi/y (Sigmatt) 
Sr-g-tf. F-l 2*Bflfi£Du 1 b e c c o»3EEa g 1 
eftflfi (DMEM) CO 1 : ljR^flft+"T? (FAD* 
MS, Flow Laboratories^:) 3 5% ^BS#;*AK 

Sr-&tpft*BTK:T#*Lfco 1 Bfe^tcfr 

V\ #*;U%>tzV 1 0 0 IX 1 §r/B I ^fc 0 

[0 0 9 4] «*tt#j»«S©DNA^tt3»lia<OB*^» 
®5)^<Z> [ 3 H] fv^ (Amershamtt) <OBt!?a*Sr 
»*fcUIII6Lfe, ±KI«flS# 9 6 JAB** 

/lz-hf^^xyhtlLfc^ JttM&SrO. 3 
%FBS^FAD±gi«^L, 3 7t-C24 
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ig*L/c 0 ftfc, W£-f6WS|. (±15 (3) m^hti 
fcflMChM- I I ) tO. 3%FB SSr-g-tfFAD 
»*JcSlfcLSe>jC2 2l»|IB»*Lfc. :^FGF 
-28:0. 4ng/ml©iS-ea 
^Wbfco Sfefcll 0/zl(Z) [ 3 H] (13 0m 

Ci/ml) Sr^Px., 4**IH#*Lfc** jW/SSracftb 
fcPB'S (2 0mMyytliI (pH7. 0) , 0. 
1 5M NaCl) -C3 0»ai*Ufc*, 5% hy^n 
affffife (TCAfWtttSIS) -C2HK ^PS^-jV/*.^ 
10 /V (3/1, V/V) ^2EIifci^UTai«©Jj*JSHt* 
»*Lfc 0 SfeKlSMiaJiSrO. 1 N*8Mfc^ h y * -Mc 
»«|LTIh]iKU rttSr6N*61ft-C*?PLfc«, DNA 

(LKB-Wallac 1215 CompuGamma. LKB-Wallactfc) 
ffllJfcbfco *<BJ**, »iChM-I iMRWfflJSS: 

[0 0 9 5] 

«5eochM-i i ae^ttiw*** 

g^--Cfe»9. *?:jl/§rfl9l^<5 ^1 1 J: 19 &&Jfex_C hM- I 
20 I 8r£j£tCi*Jj£i-5r t^t^5 0 ChM-I 1(1. ft 

[0 0 9 6] 

mm^ : i 

K#l<OfiS : 7 1 5 

: wmvt 

30 fiss 

: pis (Bos taurus) 

assess 

^ n — ^ : pCHM-2-U pCHM-2-3, pCHM-2-5 

#«Sr*i-fB^- : mat_peptide 
#ttffie : 187. . 585 

: CDS 

40 #«f*B : 133. . 585 

#«Sr*-riE-^ : sig_peptide 
: 133. . 186 
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AAGATATGAG AGATGCAGAA TTCTAAGGTT AAATAGCTAG ATAATACTAA TTCAGACTGG 60 
AATATTCTTC ACAGAGTGTG TGGGGGCAAG CCTAAGGGTC AAGGAAGAAG CATTCTAGAG 120 
AGACAAAGAC AA ATG TTT TCC ACA GGA ACC CTC CTT CTG GCT GCT CTG 168 
Met Phe Ser Thr Gly Thr Leu Leu Leu Ala Ala Leu 
-18 -15 -10 

ATT TCA CCT GCA CTG GCT GGA CCA TGG GCT ATT ATA TGT GCT GGC AAG 216 
He Ser Pro Ala Leu Ala Gly Pro Trp Ala He He Cys Ala Gly Lys 
-5 1 5 10 

TCT TCC AAT GAG ATC AGG ACA TGT GAT GGC CAT GGC TGT GGC CAG TAC 264 
Ser Ser Asn Glu He Arg Thr Cys Asp Gly His Gly Cys Gly Gin Tyr 

15 20 25 

ACG GCT CAG AGA AAT CAG AAG CTT CAC CAG GGT GTA GAT GTC TTG TGC 312 
Thr Ala Gin Arg Asn Gin Lys Leu His Gin Gly Val Asp Val Leu Cys 

30 35 40 

TCA GAT GGC TCT ACT GTT TAC GCA CCT TTC ACC GGA AAG ATC ATG GGC 360 
Ser Asp Gly Ser Thr Val Tyr Ala Pro Phe Thr Gly Lys He Met Gly 

45 50 55 

CAG GAG AAA CCT TAT AAA AAC AAA AAT GCC ATC AAT AAT GGT GTT CGG 408 
Gin Glu Lys Pro Tyr Lys Asn Lys Asn Ala He Asn Asn Gly Val Arg 

60 65 70 

ATC TCT GGA GGA GGT TTC TGC ATT AAA ATG TTC TAC ATC AAG CCA ATT 456 
He Ser Gly Gly Gly Phe Cys He Lys Met Phe Tyr He Lys Pro He 
75 80 85 90 

AAA TAT AAA GGT TCT ATC AAG AAG GGA GAA AAA CTG GGC ACT CTG CTG 504 
Lys Tyr Lys Gly Ser He Lys Lys Gly Glu Lys Leu Gly Thr Leu Leu 

95 100 105 

CCC TTG CAA AAA GTT TAC CCT GGA ATA CAA TCC CAC ATA CAT ATT GAA 552 
Pro Leu Gin Lys Val Tyr Pro Gly He Gin Ser His He His He Glu 

110 115 120 

AAC TGT GAC TTG AGT GAT CCT ACT GTC TAC CTA TAGATGGAGG ACAAGCCGAT 605 
Asn Cys Asp Leu Ser Asp Pro Thr Val Tyr Leu 

125 130 
CTTCTAAAAA GNCAGCCATC TTCTTCAAAC CTAGGCACCT ATCCTGCTTT TCACAAATTT 665 
GAGCTCAAAT AGAAACATGA TGAATGAAAG AGAGTAAAAA AAAAAAAAAA 715 
[0 0 9 7] SB?lJ#-^ : 2 * : jS««( 

K?!!<E>g$ : 1 5 1 %m<DMM : #l"<j?9 

Met Phe Ser Thr Gly Thr Leu Leu Leu Ala Ala Leu He Ser Pro Ala 

-18 -15 -10 -5 

Leu Ala Gly Pro Trp Ala He He Cys Ala Gly Lys Ser Ser Asn Glu 

1 5 10 

lie Arg Thr Cys Asp Gly His Gly Cys Gly Gin Tyr Thr Ala Gin Arg 
15 20 25 30 

Asn Gin Lys Leu His Gin Gly Val Asp Val Leu Cys Ser Asp Gly Ser 

35 40 45 

Thr Val Tyr Ala Pro Phe Thr Gly Lys He Met Gly Gin Glu Lys Pro 

50 55 60 

Tyr Lys Asn Lys Asn Ala He Asn Afi0 Gly Val Arg He Ser Gly Gly 
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65 70 75 

Gly Phe Cys He Lys Met Phe Tyr lie Lys Pro He Lys Tyr Lys Gly 

80 85 90 

Ser He Lys Lys Gly Glu Lys Leu Gly Thr Leu Leu Pro Leu Gin Lys 
95 100 105 110 

Val Tyr Pro Gly He Gin Ser His He His He Glu Asn Cys Asp Leu 

115 120 125 

Ser Asp Pro Thr Val Tyr Leu 
130 

[0 0 9 8] EJUS* : 3 * : E§W 

Efjoft* : i 6 5 mm<omm • 

nm<om -r^/m * 

Met Gly His His His His His His Asp Tyr Asp He Pro Thr Thr Glu 

15 10 15 

Asn Leu Tyr Phe Gin Gly Ala His Met Gly He Gin He Glu Gly Arg 

20 25 30 

Gly Pro Trp Ala He He Cys Ala Gly Lys Ser Ser Asn Glu He Arg 

35 40 45 

Thr Cys Asp Gly His Gly Cys Gly Gin Tyr Thr Ala Gin Arg Asn Gin 

50 55 60 

Lys Leu His Gin Gly Val Asp Val Leu Cys Ser Asp Gly Ser Thr Val 
65 70 75 80 

Tyr Ala Pro Phe Thr Gly Lys He Met Gly Gin Glu Lys Pro Tyr Lys 

85 90 95 

Asn Lys Asn Ala lie Asn Asn Gly Val Arg He Ser Gly Gly Gly Phe 

100 105 110 

Cys He Lys Met Phe Tyr He Lys Pro He Lys Tyr Lys Gly Ser He 

115 120 125 

Lys Lys Gly Glu Lys Leu Gly Thr Leu Leu Pro Leu Gin Lys Val Tyr 

130 135 140 

Pro Gly He Gin Ser His He His lie Glu Asn Cys Asp Leu Ser Asp 



145 150 
Pro Thr Val Tyr Leu 
165 

[0 0 9 9] e#|#* : 4 

IH^lJOfi:^ : 2 0 

wim<om : mm 

mm 

CCNTGGGCNA TNATNTGYGC 
[0100] IB?IJ## : 5 
SB^JcDftJ : 2 4 

m\\<om • mm 

mm 

RTCRCARTTY TCIATRTGIA TRTG 

[oioi] mm^ : 6 

mm<o&£ : 1 9 



155 



160 



20 



* %m<owm ; m<omwt ^dna 
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sb^ijcom : mm 
50 m<&m : 
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29 



30 



w.mvt 

m<omm Mdna 



mm 

TGYGAYGGNC AYGGNTGYG 

[0102] mwm* ■■ 7 

mm<n>^ ■ 2 i 



19 



YTGNATNCCN GGRTANACYT T 

[0103] mm&r : 8 

aB?lJ<D*£ : 5 2 

mm<om ■. mm 



10 W«Sr»^bfc^S : 



htfps?- : mm® 
♦30 ga^joffi® : i&cr>mm mdna 
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★ : 

gs?ucDa^ : momm mdna *2o 

TTCTAGAATT CAGCGGCCGC TTTTTTTTTT TTTTTTTTTT TTTTTTTTTT VN 52 
[0104] BB?IJ#-S§- : 9 *f!<Z>ft : 

8B*'J<Dg$ : 4 4 htfvi?- ■■ Wimtk 

mmom ■■ mm & mm<omm ■■ m<omm mdna 

mm 

CTAATACGAC TCACTATAGG GCTCGAGCGG CCGCCCGGGC AGGT 44 
[0105] SB?lJ#-§- : 1 0 
SB?!I©S$ : 8 

mmom ■■ mm 

mm 

ACCTGCCC 

[0106] w&m* ■■ 1 1 

IB?IJ<E>*£ : 1 7 

mm<Dm ■■ mm 

mm 

TGTGGCCAGT ACACGGC 
[0107] IB^lJS-^ : 1 2 
mm<£>M£ : 2 7 

mm<om ■■ mm 

mm 

CCATCCTAAT ACGACTCACT ATAGGGC 

[0108] mmrn^- ■■ 1 3 

SB^IJOSS : 1 8 

mm<om ■■ mm 

mm 

AGTCTACCCC GGCATCCA 

[0109] mmm-% ■ 1 4 
mm<o&£ ■■ 2 3 
mm<DM ■ mm 



mm^mm ■ momm mdna 
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htfui?- ■. mm® 
40 mmvmm ■■ m<vmm mdna 
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m.<r>m ■■ -2 
mm<omm ■ m<omm mdna 



18 



50 i3?ij©®» : me>mm mdna 
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31 



32 
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ft***-*** : 



ACTCACTATA GGGCTCGAGC GGC 23 
[0 1 10] ffiWB-f - = 1 5 
BB?!]©«£ : 2 0 

b?u©s : mm 
mow ■■ ~*m 

mm 

AGATCGGCTT GTNCCTCCAT 

[oiii] mmm& • 1 6 

BB?IJ©S& = 2 2 

ib?ij(dm : mm 

K?u©a3g : momm ^dna 
mm 

AGAAGATGGC TGTCNTTTTA GA 22 
[0112] BE?!I## = 1 7 
IB?lJ<DfiS : 2 3 

mmom •■ mm 

ACTCACTATA GGGCTCGAGC GGC 
[0113] EJUS* : 1 8 

B3?IJCDS$ : 3 6 

mmnm ■. mm 

mm 

GGCGCTCGAA TTCAAATTGA AGGTGGACCT TGGGCT 36 
[0114] BB?lJ#-§- : 1 9 ♦«<£>«: = -** 

13?IJ<©S$ : 2 4 30 bJKo^— : 

BB?ij©a!:^g6 ♦ BB^ijowa : m<omm MDNA 

BB?IJ 

CCTGGATCCT ATAGGTAGA CAGTA 24 



20 : SflMfc 



23 



■sV BB^iJoa^B : ft&©^Eife ^DNA 



N^— vtojSisfs- 

(51) Int. CI. 6 mm^r FI 

//(C12N 1/21 

C12R 1:19) 
(C12P 21/02 

C12R 1:19) 



(72)3§§S# KM » 

#3S;i|JMlSem#§iKI»i6 H(«ri000»«l 



